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YMnO3、BiFeO3 等重要 ABO3 型三元氧化物的合成、掺杂和其多种性能进行了
探讨，主要研究结果如下： 
用溶剂热法和高温烧结法合成了 YMnO3 及 Fe、Co、Ni 掺杂 YMnO3 纳米颗
粒。随着 Fe 掺杂量的增加，六方结构 YMnO3 始终保持在六方相结构 P63cm 内，
但当掺杂量达 15%时，出现了六方高温相 P63/mmc。而当少量 Co、Ni 的掺杂，
就使 YMnO3 结构中出现了正交相，当掺杂量达 30%时结构完全变成了正交相。 
有关 YMnO3 纳米颗粒及其 Fe、Co、Ni 掺杂物的研究很多，但大多数只是
关注其铁电性质和磁性质，我们根据 ABO3 型三元氧化物气敏材料的特征，研究
了 Y(Fe, Co, Ni)xMn(1-x)O3 的气敏性质，研究表明，Y(Fe, Co, Ni)xMn(1-x)O3 纳米颗
粒对多种气体有气敏响应，尤其是 YMnO3 和其铁掺杂物 YMn(1-x)FexO3 纳米颗
粒对正丁胺、丙酮和乙醇具有很好的选择性和很高的响应，并有成为优秀气敏材
料的潜质。我们还发现当铁掺杂含量较高时，六方结构的锰酸钇变成了高温相结
构 P63/mmc，高温相的掺杂物对正丁胺和乙醇的气敏响应 高。  
我们进一步对 YMnO3 及其 Fe、Co、Ni 掺杂物纳米颗粒的结构和磁性之间
的关系进行了研究，主要探讨了 Y(Fe, Co, Ni)xMn(1-x)O3 的磁性质随结构的变化
规律。研究表明，正交相结构 Y (Fe, Co, Ni)1-x MnxO3(x=0.3)纳米颗粒在 2 K 下表
现出铁磁性质，在室温下表现出反铁磁性质，尼尔温度较文献报道有所降低；处
于正交结构中的 YMnxCo1-xO3(x=0.3)具有很大矫顽场。 
我 们 用 溶 胶 凝 胶 法 和 高 温 固 相 合 成 法 合 成 了 二 元 固 溶 体 系
(1-x)BiFeO3-xLaMnO3 (x=0-1)，合成方法快速简单，并且产物纯度高。研究表明：















立方-三方），当 x=0-0.1 时，结构保持在三方结构 R3c 中，当 x=0.12-0.3 时，
结构处在四方相，x=0.3-0.75 始终是保持在立方相结构中，而当 x=0.8-1.0 时，
结构又回到了三方结构 R-3c 中。有意思的是，当温度在 550-880 ℃时，在
(1-x)BiFeO3-xLaMnO3 (x=0-0.12)中出现了高温相正交相结构。我们对各种不同相


















Ternary oxide ABO3 are multi-fuction materials with excellent physical and 
chemical properties. Due to their stable crystal structure, unique electric/magnetic 
properties (such as ferroelectrics, paraelectrics, piezoelectric, anti-ferroelectrics) as 
well as its high oxidation-reduction, hydrogenolysis, and isomerization activities, 
ternary oxide ABO3 have been applied as magnetic memory materials, industrial 
catalysis, photocatalysis etc. In the thesis, we focused on the synthesis of the ternary 
oxide ABO3 and their doped ones, and multifunctional properties of the as-prepared 
ABO3 materials were studied. Main research progresses and results are listed as 
following:  
 Fe, Co, Ni doped yttrium manganate (Y(Fe, Co, Ni)xMn(1-x)O3) nanoparticles were 
synthesized by the precursor and high-temperature sintering method. With the 
increasing of the doped Fe ions, YMnO3 still kept in the phase of hexagonal P63cm. 
However, when x>=0.15, it appeared as hexagonal high temperature phase (P63/mmc). 
With the doping of Co / Ni, their changed to orthorohombic one when x=0.3.  
Up to date, most studies concerning yttrium manganate and its doping ones focused 
on their ferroelectric or magnetic properties. We found they are also excellent gas 
sensing materials. Our research results show that Y(Fe, Co, Ni)xMn(1-x)O3 
nanoparticles exhibit gas sensing responses to amine, acetone and ethanol, etc. 
Especially, YMn(1-x)FexO3 nanoparticles exhibit very excellent gas-sensing properties 
to amine, acetone and ethanol. They could become potential gas sensor materials.  
We further studied the magnetic properties of Fe, Co, Ni doped yttrium manganate 
(Y(Fe, Co, Ni)xMn(1-x)O3), and the relationship between structure and magnetic 
property. Research results show that Y(Fe, Co, Ni)1-x MnxO3(x=0.3) nanoparticles are 
ferromagntic at 2 K, and an antiferromagnetic material in room temperature. The Néel 
temperature of the as-prepared materials is lower than the reported ones. In addition, 
YMnxCo1-xO3(x=0.3) in orthorhombic phase has a big coervice. 
(1-x) BiFeO3 - xLaMnO3 (x = 0-1) were synthesized by precursor method and high 
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